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ABSTRACT : PROBLEM TO BE SOLVED: To provide a polishing method, a polishing device, and a 

manufacturing method for a semiconductor device, where occurrence of dishing or erosion 
is suppressed in a planarizing process for polishing a metal film to constitute wiring of a 
semiconductor device having a multilayer interconnection structure. 

SOLUTION: A process (PR4) for forming a passive state film on the surface of a metal film 
which prevents electrolytic reaction of the metal, process (PR5) where a protruding 
passive state film present on the surface of metal film which is generated by filling a wiring 
channel is selectively removed by mechanical polishing so that the protruding metal film is 
exposed on the surface, a process (PR6) where the exposed protruding part of the metal 
film is removed by electrolytic polishing, so that the rough surface of the metal film 
generated by filling of filling of the wiring channel is planarized, and a process (PR7) 
where a metal film present on the insulating film of the metal film whose surface is 
planarized is removed by electrolytic composite polishing, where electrolytic polishing and 
mechanical polishing are composed to form wiring are provided. 
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a£0<ES-ii-4±*te-* 13 k. X»t-71 3±fc 
R(t&Jlfc£' l J > TISif 1 4 k 
[ 00 2 1 J X4$t—7 1 314. fztUi. y< t 7 h 

9 7)0^ L £ v >o - 7 (4 . fi-lt#&K 1 2 Kftft $ilfc± 
Ml 2a(CMw5$ittV>^. Xtt^-7 1 3(44" 
U >r^S 1 47>tx |- > o ••/ H 1 4 btfftA 
MUSiffiTU-Wlt^*., ±Wfc-^ 1 354. ±MH 

[0022] ff.t#^ 1 2(4 . k ;i(f . JlTKT >) y 
ViVai-Xte 0 . JliOXTKT 11 > 7"Ci« 1 2 a $r@ 

numzmix^h.. mmm 2<n^m\ 2at* 

'C^(C> 'J X*1SK 1 47)f 7 !•> > a y H 1 4 b*Mf A 
[ 0 0 2 3 ] 7 f7 > ygfi«4 (4 . ±Ktt«J&»^«*$ii 

xm. memi 2^a% \ 2» izim$n. mmz 
mn&4 :i$mt. rmmn i>izmTm*m&*it 



x if > 5 , 7 7> y-a$t 4 i') Jissiffi 4 c mt &ftm. 1 2 

{c(¥^$ii^i*lll 2 a t: JUS Si it ft'). i*fel 2 a 
7)@teic 4 o'C 7 ?>'viKW4 iBfet4>, 7 7 > >U 
tt40)\-MM4 c(4. 1 3fo4D f l%^Sl 

2 ^MBacRit »^ix^ wm.<nMn.nM 2 s trn^ $ <i 

^31^7*7 > 2 7 t^WL t*?9 . il^7':7 >27>7 
7 > >gm 4 k l4m§W(:lf& 5 ire i >l> , 
[0024] > '.J > 1 4 (4 . 1 3 7) >" 

-JX±tzWfe&ixXti r ) . t'.7|-> 1 4atl*J*LttJ 
9 . fx h > 1 1 a(i . tzt Hi. > '.) > 7 1 4 1*1 
te|*sa$ii&2SUi(cJ: ot^EPA l siy'A 2<?)i >-f 
C7)h'7>h>14a(C(S. t* 
7 h>O y H 1 4 b^jCttSil-Cii f l . 1^ > D •/ |>' 
1 4 b(4. Mitt— 7 1 Sfc-tt^ft^KS 1 2<7)4i/D$r 
lot. ? 7 > ynP W 4 f 4 a //«^ ^ UJ 1 1 > 
S , t 7. h > P v F 1 4 b 7)7tJS(C(4 . #E^W 2 1 it 

mmzuxa >j . c^ffE«W2 1 «tx h > n ■» h i 
4 bt:iti xmi&mwx*®¥^mjrtmmivmiz 
x^ximziix^z,* ffEa:tt2i{i. wi*i-r*fiM 

(wSS$#l^l6i*«C 2 2 ^*3P 2 2 aaJOttttfcSffiftT 
ftg k & ot t> ') . t'X b > o •■/ K 1 4 bttftEP A 2 75TIB] 
y N.7).®)|(z 4 otlfej*^2 2 
[0025] > 'J > 7'$£H 1 4 cot 7 b > a ••/ H 1 4 b 
7>4M>3P(ct4. S3BtL//lfM$iLt^9. RiiiLrtlCji 
2 0 35W A S it . 1 7 h > □ v H 1 4 b (C^ L t H 
5E$iLTV>^, jl€«2 0(4. W«ttttSA*^»flR$*i 
tfc'J . ±3jSI»H4> '1 > 1 47)t 7 1- > 1 4 a $r 

mmix> 9 >mm 1 4±c»it<j<ifco-^ 9 y a 

-f y M 5 4tl*L' : "Cfc 0 . TSIWi. t ! 7 h > o ••/ b 
1 4 bti£tfWJ£mtt2 1 2rSiffiLtm«2 3 *t'# 
VX h 0 . mMiS 2 3 (I^^^ilT i > & . 
[ 0 0 2 b ] iim«2 0(4. ^DgWcMiiTLA'ffMSiL 

t ti o . z mmiufitomim ( x 7 y - > « 4 t/m 

M^ar ^ x NWj;(Ct&8t X/l t <jr o T » 

ttz. ji€$*2 0(4. d-7 'J is 3 A V H 5 k . 
1« 23k JflWttlt^ ft«$*fc It , 
[0027] MW&2 0C)J:ffl^(C^Sil^o-7 9 
>- d > b 1 5(4. 1 cr>r7XffikH^W(C 

Jg&$iit fc 9 . C7)D-7 y 3 -f > b 1 5 (431^14 
2 0* : ElicLt ijffll:W2 0Au?WBSS:«t*-r4 t -r^: 
*> t> . iSi'lW 2 0 (4igin L 1 1 o - 7 'J y a -Y > b 1 5 

IZX ot^SftgfiEb 1 *»<i7'5X.C)tgl2* { EPjO$iL|), 

[ 0 0 2 S ] H^Ni 2 0 WTMWfctR«S<lfc«i1R 2 
3(4. 40Wffl*»^O. «(-. fx-MWtWtSn 
C^giJ: 9 t^-S iStM§ i it i >!> , igffiR 2 3 
(4. ±ffiffli|«?«2 2l*m#$itt^'). f«23 

mmnmm2 2iz$t%txti' t ) . TBWfciix^ 

7 2 4 //HM § i it v ^ , 
[ 0 0 29] CCT. 03 ( a ) (4'lt5ifti2 37.)fltj£7.) 

-M**tTiil07A») .03 ( b ) immw.2 3 k . 
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ai&k 2 0 . X 7 y TSm 2 4 1> J: Vl&mm 4 fc 
Mtew-tKifiH-C**. 133 (a ) ic^J^lc. 
£S£ 2 3«+**(CtiPJ»i«JP* 2 3 a mW hil 

iauctt««(ci*tf tisawaa 2 3 b tfta&siiT v > 
4. 2^ a 3 < b) cqvr idtc. nfi«23^Baa 

35 2 3 aCli. 511:142 O^TVMiyV^StS&HX^ 
lzBtk$hKm%/Xil-2 0 a r3it TflM&Sii* X7 

4 ff&mtitf&th x -> ''fv >•?>> , . 

K 2 3>. ii^*Jl 2 0 . X 7 7 :/a5ff 2 4 J:l^ttttS 
ft l/; i lHltr.Lorr/^ . X5 U-fcJ:y f mJK?T5A f ffll«t2 
0^.H|''C>an^*<l^(R^./Xa 2 0 a S-iit-CX? 
7 -/a! M 2 4 ?:>±IUW: 0t|& $ ft. 4 1 . x 7 7 7 fSR M 2 

1 er> I IM^fti 2 x 7 'J -fc J: tfSAHKA'lKA'S « * 

. x 7 2 1 ti£l*M$M2 OOftftVX* 2 

0 a *«*«I^W««(ftJ4*a4l it)t«l»»flWft#R^ 
-S^f'/IICJ.IID L "C i £ . -^MU 2 3 . ilSWl 2 
CUxtLM-!-? 'J j,' a f > f 1 5#*$^>iffl^Ktf> 

t 0 0 3 0 ] «tMK2 3c>>?mzm*ilt2X?y7& 
ft 2 4 ii . £j#iK*> J; L s "X 7 M - arTO L , Cil ^> £ .h 
WKUf ^TMOficc ji a $ -if & .1 > //t $ *$TO*> »M 

SftTK^, -C7)7,7 7 7SnW2 4(i. ?x->n 

vvcs^-^&ifitf/''/ x -/\wi-$ stL T x->\w* x 

ttwtTO. x,1v> *?L«*wWMW(»f>* 
-•K^>B)88. tf'J t'-iL7t 7-rt. (PVA) 
[0031 ] ifittlR 2 2li. fcfc itf . -t 7 5 7 X#<?> 

mnmmtt 2 e e x-.>x &tm& 1 2 1 2 a 

(ciUS *i fC n& . il&ffiW 2 6 li . 16 WR 2 2 

•*» wfevmimizwmizBmziixK 0 . sms 

£131 2?:>i*4l 2a{CttLt^gix(Cff^$fttv> 

4, co^. ^«2 2tii*iii 2<L0mnfoiz%m 

*IffiX'$> I , i fz . 2 2 1 ±M 1 2 a ?>|SKi 
li. 4HMStS»2 6fc*rjBL-C. £fc*ff, 3f'U7 

[ 0 0 3 2) 2 2 -r filtt&9 1 2 1 2 a (3 

W LT»»aiEt L . itilitS 2 2 > ±M l 2 a fc Sr9Ptt 

g?«2 5X'm*z>mi&b*z>z tizx 0 . >-y >m 

S 1 -1 (-SiExTSr L t fx b > o V 14h£& 
iqiA 2<?)mizTB2-£ & t . ffEEsm2 1 d<9Ptttftt 

2 5 <?.ifS7C7JtCj* 6 oTie«« 2 2 *T*t:lf L Tlf. 
C tl t b I IZ X 7 7 7 Sim 2 4 t TFW4 , - <7.>mfr 

hi,- >j >ym 1 4 wnmx7<?)mim.t& t . 



fmMft 2 5 *)«7C.7j iz X -o T . TEiSffi 2 2 Ji±# l . 

1 f t h > i (=x 7 7 y-SPH 2 4 t ±^-1-4 ... 

[ 0 0 3 3 ] fUNS-IA 3{± . 7 => > >ffit4 <0«Hft<0T 
«iii4b{c®*$ii-cv'^ t £?.>ffllgl£3li. -t--f- 
4 «):«« $ itf 0 . T»iBCl»l*^)»fttBi 3a£«S 

> 7-7 Mi 7 x aasm) a«c*««ett*fto*-/-K> 

ttf-1 Sr ^-T4 -7 U- 7 > 0l8g . * 7 5 > mm . x,t;* > 

i^iiS. dfjt-^rt^-rt (PVA)^>"f)»b 
^■2.#rLKf4<A"->»i&1^. _ f 4 ... SfiS-XM 3 
li . 2: W-f &7y> >'m 4 (CiQfflfilKS it . 7 

7 y v'gpw 4 lz&m-lffl%,7y > 2 7**^ji^3ii 

mizmfhntzmmk*>fflmft 2 su. mmw®.(> 1 
7>-7 -r -f- xtt > ^srmzmm n - ii^it 2 s cisit 

'i^jiiE-/ 7 > 2 7 li 7 7 > 4 n±ffim 4 c t: 
\miXii 0 . >riiCi ') . BRSXA3ii%WCjR6 1 

> 5I*^W 2 8 . ill 7 7 > 2 7 itf 7 7 > 4 
*rft L T^«WICtg^$ftt -. 

[0034] BKSlft 3(i . tz b Hi, 04 iz^tX o 
IZ . SJfigffl 3 ali'f^WlC-tt L TM'l^ftK-Ctt^ L 'C 
V «S , 4fc . IK^^W 1 2 coin 12at7i ~ t xWW 
iffiiicit L T WSifii 3 a t |b]«(cW* : I L 1 1 »4 
fcfc ilf . 1 2^)Z#X 7 -f 7 1 6'n<7)JR i) f+ 

lt^$-|«S1-4 Z b X'*.l* 1 2 a?)(ft4^PJ**'}< 
':) tiJ-T C i: A £ T'# h , Z o lz . m®XM 3 (O^tm 

it* x—j wosmtzM ixM*ft®.x-m® i x \, >t z 

b izj: 9 . fflmXM 3 cmmm 3 a S:W5g<?5jPlE^ F 
-C"7 i-AWtff L -WtJtl^C . 01(Sffi3 aC0«7x-'N 
WtC^4S^fl'^fVfflpB.«S//l34 t:5Vt i die. Wf 

*xm 3 £7)^g7Trniic w h mmmmmb %h , z <n 

tzib. -7x-' vW £ fiJIRglfi 3 1 tf L X X I *7j l*](-f ?f !) 
S*-CBf»m^ff fi ISl: . '0 5 (a) (7)tt®*^05 

( b ) (C«iH-4ISl. ^W^^fflSlsSS^ffiiRliBSf- 
JgfcSr*. **JS»@.C^4fiff®^SlXii. BflgXH 
3^W«® 3 aO— a&at-a-Wtr^x-^NW^fflfcfl: 
ffl $ -tf . SSM^fflMM S $r 7 x sW^fflti^-tC 
Tfe^ $ -t!r T >7 x — ' W<7)£W£#}-tzffl®t 4 . 

[0033] ®9¥miS6 1 li. JJBUro-* U >' a •< 

> b 1 5 1 jim7 r 7 >-i 2 t^)|SIlcl9r^)«E$fiPftN- 
4^S'C\t) 4 , o- 7 t) >' a < > M 5 f jam7'7 i, 1 

2 > 7)|31l2mE2rfcrant4 C blz£ nX . W®Tg 3 t 
X7 7 7'gn« 2 4 i: ^iat:USffi«3Wft± , t li . ^flf^S 
M6 ll-li. *(c-jewSE*ajlJti««£E«iB"«i 
5r< . m L <t±. 3IE*-jEJMttK''VL .x4^iil7J^ 
*. fckitf. X -f •■/^>7'- U=5rxU-70K*rrtiE 
L^BtSESX&ffilfl-f mHsWCIi. 'y/lX#tf>;£E 



( 9 ) H2 0 0 1 - 7 7 1 1 7 ( P 2 0 0 1 - 7 7 1 Q r > 



mti, -M'c ix it. anrtEA>'De 1 50 v. m 

*lU*?g?tA<2-3A. Miixmn . 2. 5. .10. 

2 0. 5 Oh s?)i >TivM~%W^1&j: t^arffiffl L 

*i. 1 /</l^it»)w«IIHSi , Hae#*OJ»$<-*-4t 

svca*, nfti>t>. •> x-MW^).fas«tc»ritSftA:^ 

e^lHKS^* L 'clz7* t, it h WBSgm.9i% 

'&(:: J: & !r*£ . %M^> <- r ■< 7 /l & if aWh£ L fciS ft 
i : w Z,-&m&0>&&tz X h x> <- 7 JtfB* if . 

wzwpzi'u -fm>Fj<mmm±. s>z.^it. 
x * mo row & 'J * $ & t whmwc ■* i tzmz tm 
■:; .p.-:. ±^ : , , i , ,*««t:itL-tai*«a* i Jtifiwao 

[ in i ■! . . ] .li^-.Ci'y.t- 1 izli, ^WflwSKBHai-'FS 
:LT.' '.[..•;..( • • J -r ffi X ti ') . C ?>~£i%ft 6 2 {i . 

• Ji . t- •' >. rj-.t.^RlS"-e> 2 s $rn> h-v 

3 5 CM; 'J-'- i . .{.hulitth 1 ti . *m\?M\n. 
fife'l; H'i ; I •:; cnftUiJ • ■ =1 zmiXti 0 . -^fflcta 
fto 3 ' J-'-li^i .lii'v < > 1 CiiiJv'&TEC^Eo'iif. ^1- 
^Ww'i^mi-r^tl] L fJl\l?;L5.. 3 >W&W.2 3 h?>|3IW 
Jg^JRfiti- * ? > *,ixt*i ') . t 

0 > ?'L ^SKflMtfeU^-h 3 s ar =?> I— y 5 5 

(_aj >rr;:. 

[00 37] %4'J-0tlft%K71UU .X7'J-SJ:£i 

wrgw 2 u -■'>(!';&• v 7 .h 2 o ,-i izi*%-?z, , x 7 ') - 
> i x « . ±sg.«f)ai*m c 1 1 . ?t t xtf. wmtx. 

O^A. >'J//. d'ifL'/'i v.-i^«$BRaNKtfc Lt 

[ o 0 38] fgjffiftftttsss 1 ti. mmm lzmx 

[ 0 0 3 9] n > l-n-7 5 5 It. 9IS£S 1 ?>£fcr 

nixmmm5 1 s ^aj;') L-cwmxft 3^iate»5r 

MM L . Z « 1= 7 / <5 2 llH IXfflWtm 5 2 s rSJ 
■h I X mmx !4 3 f )Z*M lijoiiS^^JWSriTt > . r 
- 7 >l V yj><5 3 lz H L *C MUflfl^ 5 3s* aj;'J L "C 

•> x- ' womsi&tm l. XI* H v 4 '< 5 4 C*J L 
4 s SrMii] L t . ^-AWwXIiJi^) 



1 0 0 4 0 1 4^:. n > ha-y 5 5it. VMBMS 1 

ioai JriE. aj.-Jj'wi'-.xcoraiiKR. ai.tj^oi-xwits^s: 

mmn-e 2 s ^.i^mmKaiMii^e 3 s*»A^sii 

^ > h D-755 is. zix^mmtm6 2 s 
v%m.mmmt> 3 s c*^ »t . wf«g;s 1 mm 
mm&ttc^xm... mmzit. ^Sffifs-^o 2 

f62s*7(- K.' < / .7 b L T Z ^--Kt - 7 

i saltan l^o . 2 s ifzitm^mm 
fi^o 3 s -c«r5e$#i««aii. «suR««tf>aws^ 

[004 1 ] 3 > h n - 5 5 5 (ctHS § i i£ 3 > h d- 
>l,K^H 5 -/f^L- -77 , /2-a^r-7 *• A2J Lit 
0. t>x(i. *-7 0>7'L^^(i!!ff°t»2.sfc.4; 

[ o 0 4 2] . jjEUcWttBsa i tci &fiff«n^ 

n^HHRiT&. orfc. ^x-^wcmmzlt. tzkx 
if. Jl^^i6±WBaBflBKSiit^4*^to* >t!S 

r -/^>-/L, ^x-'vr-7"/l- 4 5 2rffif6LtHfjE^.) 
(Hltef'CT^x-'NWSrljilte^-ttS, ^i-Af- 
7'4 4 5 ar XH^|*|C^K) LT . 7 5 > >'gU4 iclR DW 
tt is>iu&9faxa 3 * x-v xW<7)±>jc7)0r$liSCCi 

as*, wisiji3*»fje»ia]iam3ftsii-4. mtg 

3 ar @te $ +t « h . 7 7 > 4 izmm 2 ii^fift 
« 2 2 . 2 3 J: t^' X 9 y 7'U W 2 4 i IHIEfiBSb 

$iti» . t tz . x7 7 2 4 ms. ix i >i»ffEgc 

tt21. f Xh>-n •/ HI 4b. tXh>14a.M 
M2 0bH4(cig(E1'i. 

[0043] zrtmfrt* . X7'.j-ftisg§7 1 ax 
vwmm®m& 1 A'^iifnx? o-s l^j:*/ 

mWfgE L $jVBM2 0 ftoM&SXn,- 2 0 a (Cft^- 
^i.^;? 2 4 cO£iH#> ^>.X 7 0 - S L a XL< 

mmaE l //ffiissii i, , mxm 3 * z w^iaitTB 
§ *t wjgxft 3 <nmmm sa^i-^ % wco«Batc]g 

Br5Ef)iUXE7Jt1fES*-2., ifc. ^W^iS 
6 1 MSmZltX. ii'S7'7> 2 75rjiLt»iniglA3 
^ ^Xc7)l(aartn^n L . o—7 'J>'a -f > H 1 55r 

ii 1 1 A 7 7 2 4 tC 7? X ^(tv-i- EHJDt « , 
[0044] S A»t . > 'J >-^§SS 1 4 (cSExTar(* 
*S L t . 0 1 2 f x h > o v H 1 4 b 
arm**. X7 y-mn 2 4 *>TiIS •> x -AWCg 

£ v »{ i]©£t S [?.a Jfc ?f« 3 * h , C WKS»»r, 
•^x-^f-T"^! 5arXIS?7|6l(c»r)E\/.)jl!S'V7-> 
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XfM * . e > x - ' W7>it ffi * -t8(I bWMXt 4 , 
[00 4 5] :;t, m 6 (i . Wf«l£g 1 fcfc k >"C Bf ii 
i£3 *-zw^risi(cTI^S-ti - . r '> x-^w<7.)*ffl(-jg)tt 
*«t«!lt*rf SWMa"CA 0 . HTtiHO^FlC ft?) 

7 1: iS-f J: -> c . .x 7 -7 t^M 2 4 (io x wtcft* 

e l *■ ft l t . tfcii. rn.mim.-t i it izx mm t 

Vt2 1 fcf.*S[t[i. •/T^V)* { -"^LT^S i 

(_. |3| Stent* &K^MT^fiHmXft3^)«IfJg 

iiii3 a >crXSAZ\t^x ■■> 7' d wiStr-tiLl 12 7 1: 

jp-rj: -> u . 4 (i . mt&xA 3 > x ? 7 raw 2 

1 (*11$&2 3) fc£>iaC-/H5EL*Cv'»4A f . tS^^l?) 

IUIS"C& ') . X 7 9 /Sfi 2 1 ft»f>ftiMK4 -r /r L T 
Stfii r. u. 3 t:ii^fi//ifiii£- ^ 
[ 0 0 1 6 3 - . X 7 5- T'gttt 2 4 A^SfllSIfl 
3teTUU,^i3±. iMTlfSilE L*tf>JHSR 1 SUA 
IXW&J.9, 3 (CifclU.^ i i ^ . &SH5E L4>A^ 
sWimizBtiLZi itJRtP *>% 4 &Wm T r 
^Eb L T ffi glWil? E L 4' & 31 -> X hWilM 3 CiSi L $ 

te§ait4., 

[0047] zzx\ &mmzL*mmiii. Kffi 
t ix ox .7 -7 /sew 2 4b mm 1 1 x manxa 3 1 

SBfl d £ . v T <? b <k l^-v -y T 8 w J: 0 i> tfr 
C** < L Tft < •- 1 *s- *««KiftE LffrnmSLR 1 

tt 0 . i 2 *\* § < 5: -> T . mf»l>Tif ){I t ^ fc'ti 

KMT* ttdN- ^ ffl^«»f|g $r mm iZ 'il o ■- >: A { t 
S6. i^. %8E i 2c7)^|s$l±. iTSbtatXf 
■■/ T8 * -> "CSftt * ±B L fc 

WMWMWZ'ft^X^V y 7 8 hiill^'x vT8w 
vyk* § ZWm& - 1 tcJ: 0 . €iS i 2 £-Jgl-t!» 

me 2s*^»n,nfc«iw«a. is i 2 

#-5e ?: =Cr4 J: :» t- . «S«lt9 6 2 s r 7 -f - H > < y 

^ri^fc L-rzu-t— .nt— ^ i sntimzfi-jitx- 
mmmo . 1 /.< m > +mzm< . .«ixt . *n 1 2 



zztxiswjz&mMsiiMz-itizmmtizz 

[ 0 0 4 8 1 tt±?)X 0 IZ . i£M«MI 1 

^s*€ft?ME uzx imm x '.>xm&&£tz>'% 
? \) - s l iz x h nunc m p§§ac>fci 6 «»*ffla«!& 

•ItsWSWSf®^?^^ fflK J: -> -C Snigt 6 - 1 ( WT - 
f gfStni Srff 7 C h t & , ±Kflll£«9faiS8 1 

(i. ^s?wiigi-o xtm^wm&om^mzx ott 

WIS: BWCS ft^tStiWHg^- *>4^i. 

8iM0llSI?>* 2: ffl v ^ m®mW.£ Jt'<T (i 4 iWzXIfiV 

c^ko^S: f* .i tfx-$ h , mmzn^im 

^fc^- 1 ), •;/> > /. xo-^3>f)^ife*:Jtp»J-t 

[0049] wt . ■*m&&mz%&m®¥i& 1 
(7:>iimrtc||ffi<7)-f a. r >v f ~? > y&iz X sssii/D 
[ 0 0 5 0 3 09ii. -^IWJ^^^S^I^jSTTS^ 

X$r^t4, i-f. 131 0tC7KtJ:')(-. Kb Ltt. 
0* Lit ^mSilH^jaSffM^itt ^4 . fc t 
itdf. s/'jav^^Htt^'firft^i-^Wifc:. 
t itf , > 'J ^ yUMUl (SiO s ) ft>&£4VI3l%il 
P.1 0 2 $■ . i: x If . %.mW.b IX T E 0 S (tetraet 
hylorthosilicate) Srffl^fMEC VD(Chenical Vapo 
ur DepositiotOjSUJiO^I" 4, iJCi">"C, Ell 1^* 
-tj: 7i-' NOTttilittttlHM&l C 4 3 > * 7 
|-^-/H 0 3i}J:^<7x-^NW^K1MeikinHfcV 

ms^- is ir ^ i 1 4 pjr>t ' ^ - yemm^m $ * 1 4 sn 

ffljfj 10 4 2:. TttxK. 4asW> 7 * h 'J V / 7 7 -f t? 

ffliSl 0 4*>S3tt. Tttxtf. SOOnmgST'i) 

4, 

[0051] iX^X\ m 1 2 (CTp-ti :> C . '<>J -VBI 1 

0 5 zwfi&im i o 2<rmmixva >* ? 

1 0 3 . ffifSlflil 1 0 4fiUJFM-r4, Cf.)'<'4-Vfi3 
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0 5 If. tz>l\f. Ta. T i . T a N . T i N3£f.)tt 

x.> '/mw.. &zm?gSigM*w\. p v 
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